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Abstract: We present a reference accountability model for water utilities that consists of five major components, namely
organization, systems, data, communication, and quality management. The model has been discussed with water officials,
experts, and stakeholders in order to build and customize the model for each utility through a pre-prepared questionnaire
and focused groups. Results have shown that water utilities have different accountability systems with several drawbacks.
There was a need for actions taken to secure regular customers’ data updates as well as activate e-services in order to
access vital information during emergencies. It was therefore our strong recommendation to the water utilities to move
forward with some measures to support and sustain their bi-directional communication with customers. Further
recommendations encouraging water utilities to enhance the accountability mechanism such as the deployment of eservices complaints management and tracking, expanding the Enterprise Resources Planning system, improving staff
communication skills, training staff on the procedures used in analyzing customers’ feedback, and moving to performancebased management system.
Keywords: Accountability, IoT, Water Management, Water Governance, Water E-services.

1 Introduction
Water resources are limited and many parts of the world encounter
water scarcity, loss and deterioration in water quality [1,2,3,4].
Water crises in many parts of the world are not associated with
physical availability rather are related to power, poverty and
inequality [5,6,7]. Management of water resources and
improvement of associated services will provide the best longterm prospects, especially during the changes in economics and
technological aspects around water [5]. Moreover, management of
water resources and services is important during emergency cases
and disasters in order to mitigate the impact of critical situations
and gain the ability to encounter external challenges and
disturbance and thus recover very quickly [8, 9]. Management
approaches of water resources and services have been shifted
recently for obtaining sustainable development and resilience[10].
These approaches have been linked with technology driven tools
for good governance and high quality services [11, 12].
Sustainable water services have shown to governance dependent
processes, and lack of accountability during processes could lead
to deterioration of service delivery and assessment [13].
Accountability has been defined as approaches, mechanisms, tools
and actions used to ensure the desired level of services are
delivered to stockholders [14, 15]. In fact, it is considered as the
most powerful tool of good governance. In water context, the
corresponding action and mechanisms of accountability will
maintain continuous improvements to the water services by
holding accountable those working in delivering water services for
*Corresponding

actions response to those they serve [16,17,18]. Activating
accountability will boost the participation of citizen in water
management, service providing, monitoring and feedback
systems. Stakeholders can also participate in supervising and
monitoring performance of water service providers by involving
budgeting, reporting or audits [19]. This transversal accountability
is a key to improving the flow of services by continuous
evaluation of each water service and related assessment. However,
assessing and improving accountability tools and mechanisms will
organize both vertical and transversal accountability by providing
a well-established model for each civil contribution. In arid

and semi-arid regions where sustainable water and
sanitation services are poor, water service delivery need to
be improved to ensure sustainability of services [14].
However, lack of accountability during water service
delivery may obstruct the improvement of processes
involved during water supply and thus impact the efficiency
of water utilities. This is the case in urban areas where nonrevenue water is high, which has a visible impact on service
delivery [13, 14]. The quality and efficiency of service
delivery are expected to be poor during emergencies,
especially in refugee camps where many new people
require to have an access to water public networks. This
will cause a delay in service realization and therefore
required fast tool for updating customers’ information [12].
Citizen-engagement initiatives do not always impact
accountability and may have a minor impact on the
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immediate service delivery. Many studies indicated that
these initiatives have negative outcomes due to the failure
to response to demands or violence against participation
[20, 21]. Furthermore, participation of society on improving
services has shown to be successful for immediate goals
like issues related to the delivery process, but these
participations are not feasible for long-term goals of
reaching high service quality or empowering the citizen.
However, each context within the accountability may be
improved through a right strategy and thus achieving high
quality of services [22, 23]. For instance, access to
complaints mechanisms is low in many countries,
especially in rural areas as well as answerability and
customer satisfaction [14, 24, 25]. Structuring suitable ways
to strengthen the accountability links in the water sector are
key for improving governance of water and thus
services[26].
Many studies have addressed and assessed water
accountability in different countries and discussed the
impact of social participation in service quality. But based
on the authors’ knowledge, there was no detailed study
presenting mechanisms and ways that link different actors
involved in water services in normal and emergency cases.
Furthermore, there has not been sufficient studies related to
the use of the internet of things (IoT) and e-services and
tools in accountability systems. Communication between
water utilities and customers is a key during normal service
delivery
and
emergency
situations.
Moreover,
understanding customers’ expectations through gathering
and analyzing their feedback is a key driver towards
continuous improvement of services and performance of
the water utilities. This study aims at reviewing and
assessing all existing accountability systems between water
users and governance bodies in Jordan in order to improve
these systems and increase its suitability in emergency
situations. This study structures a new model of
accountability in order to improve services provided to
customers in the water sector. Specifically, we present an
integrated accountability mechanisms and e-services that
can be used for future development programs. Throughout
of the study, we assessed the existing accountability
systems in the water utilities in Jordan in order to evaluate
the existing mechanisms in emergency cases and for areas
newly accessed to water services, e.g. Refugee camps. Our
results were based on focused groups of selected people
and NGOs, meetings with experts, different consultation
sessions, literature reviews, and questionnaire. The
discussion addressed which of the mechanisms are needed
tools, equipment, applications and technology in order to
direct water utilities to improve their strategies to deal with
new input data. The study concludes further developments
and creation of this framework and suggested an
information management mechanism for future smart water
e-services.

2 Research Significance
Responses to the community’s needs during emergencies
© 2022 NSP
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are subject to the delay and incomplete processes and
inefficient selection and delivery mechanisms. Most of
needs assessment mechanisms are performed manually
through voluntary processes, which mostly more expensive
and time consuming. This study is improving a Community
Needs Response Models integrated with IoT concepts in
order to reduce costs associated with identifying
beneficiaries and essentials. This model will accelerate
delivery rate and improving communications between all
stockholders e.g. Local NGOs, representatives, delivery
service providers, and monitoring agencies.

3 Methodology and Approaches
3.1 Accountability
Approach

Model

and

Integration

This work has performed a desk review, questionnaire,
focused group discussions, and consultation with experts
for each accountability component. The components of the
accountability systems that this study has focused on during
the assessment process are Organization, Systems, Data,
Communication and Quality management. The assessment
has been performed for each component and its
implementation mechanisms in order to secure continuous
service improvement and learning (Plan, Do, Check, Act)
(Fig.1). Additionally, compliance of the utilities with the
implementation of the different procedures, such as a
feedback mechanism, solicitation of customers’ opinions
and dissemination of information to customers have
addressed in detail. Having the right information at the right
time is vital for the satisfaction and of building trust
between customers and the service providers. Therefore,
the study had a focus on the quality and continuity of
updating the information that are communicated/accessed
by customers and other stakeholders.

Fig.1: Conceptual diagram shows the different stages of the
accountability system addressed during the second stage of
the study aimed at assessing the processes to secure
continuous service improvement and learning. The
customer expectations, e.g. Obtained from satisfaction
survey, complaint analysis, import as inputs through the
customer services (CS) to the board and cycled to the
resource management, service realization and goes to
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analysis for further action by the board. The process ends
by attaining customer satisfaction.
While assessing the existing procedures used by the
utilities, we maintained the “Integrated Approach” between
different procedures that are dedicated to handle bidirectional communication with customers (Fig.2). This is
to ensure having no loose ends and nothing left for
interpretations.
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collection.
Meetings with supervisors working in the water utilities
in the operational fields has been conducted to assess
competencies, accessibility to the policies, procedures and
systems. Further meetings with managers have been
conducted to assess the ability to monitor and control
processes. Women stakeholders were involved in providing
information if they are involved in the management of the
deliverable services, and how their need and requirements
are addressed. Field campaigns have been performed to
check for actions taken to make women understand their
role in the management of water uses and if such action has
been implemented regularly. During the field surveys,
meetings with IT/customer management have been made to
ensure availability of systems that facilitate feedback and
the flow of information and communication between
service providers and customers in both directions.

3.3 E-services and Customer Information System
Fig.2: Conceptual diagram present main terms of the
integrated approach for the assessment perspective. The
Governance Organization divided into four levels: 1.
Management (Board/ Management Committee), 2. Key
Process (Risk assessment and quality assurance), 3. Core
Services (water operations, water maintenance, wastewater
operations and maintenance, water quality and health,
safety & environment), and 4. Support Services (Human
resources
&
training,
information
technology,
communication, CSs, and logistics). The functions are
integrated at the board level for assessing the processes of
accountability within individual organizations. The Quality
and Compliance shall act as the monitoring & a controlling
tool for the Board/ Management Committee to secure tight
integration between different processes all across the
organization and timely escalation of any deviation.

3.2 Desk Review and Focused Group Discussion
Review of existing documents at the water utilities in
Jordan and questionnaire survey is used for assessing the
existing accountability systems and feedback mechanism
between service providers (water utilities) and end
users/communities at water utilities serving refugee camps
in Jordan. The review process was performed to ensure
whether the answerability mechanisms and flow of
information need to be built, reactivated, reestablished or
improved. Quality assurance and quality control have been
implemented during all stages of the study to outline
procedures for handling main activities such as i) how
samples are selected for QA/QC check, ii) availability of
records, performed analysis, mitigation and corrective
actions taken, and subsequent modifications done in the
process, and iii) how service interruption is communicated
with public. This study has reviewed the deliverables
provided by local organizations and documents available
online and sources available at the utilities and developed a
list of issues/documents for clarification, investigation, and

Samples from receiving customers’ calls and objections on
bills and documents related to actions taken were collected,
and communications with a random sample of customers to
check their involvement while handling their issues by the
service providers were performed. The presence of the
accountability system and bonus scheme for achieving set
Key Performance Indicators (KPIs) '’if exist’’ has been
investigated. The presence of special arrangements for
handling women and customers with special needs was
reviewed to investigate whether the accountability system
had been designed to meet customers’ needs. This study has
checked and analyzed: i) the availability of bilingual
arrangements
(English/Arabic)
for
communicating
customers’ complaints, ii) the availability of accurate
customers’ data, iii) the presence of public relations
department, roles description, communication, iv) the plan,
competency, tools, budget, and its ability to implement
efficient communication plans, and v) meetings conducted
with customers particularly women and their contribution
in services improvement.
A selected sample of customers was communicated to
assess reliability and sufficiency of their data in the CIS
system. Further communication was performed to assess
availability of help desk services to support maintainability
and operability of existing IT systems. The existed
contingency/ emergency response plan was conducted from
the water utilities and assessed in order to verify whether
they meet the outcomes of the proposed accountability
model. The emergency response plan at the water utilities
has been reviewed to ensure having the required
organization and resources ready to function during
crises/emergencies. This should describe the organization
and resources allocated for handling crises/ emergencies to
secure continuity of services and proper communication
with customers during such abnormalities, particularly
during the flood of complaints (mass complaints
management).

© 2022 NSP
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3.4 Quality Check and KPIs

4 Results and Discussion

Data obtained from the survey outcome, questionnaires,
focused groups and random samples of customers were
reviewed and analyzed. The differences between systems,
procedures, and processes followed by the different service
providers have been reviewed to assess consistency in the
management service delivery. The existing accountability
systems and functions were assessed during the gab
analysis that include coverage, efficiency, accessibility,
integration with other systems and databases. This study
included an analysis of the ability of the water utilities to
implement planned mitigation actions during crises to
ensure customers satisfaction, as well as staff organization,
sufficiency, competency and related trainings. During the
analysis, existing KPIs were counted such as service
continuity such as how it is measured, achieved and
calculated. The existing incentive schemes and how they
are linked to the performance and ultimately its impact on
achieving a set of KPIs were reviewed to ensure that KPIs
are activated during service assessment. This study
investigated having and applying an efficient quality
assurance model that supports continuous service
improvement process. This shall include the presence of a
competent, quality and compliance management team and
its organization. Investigations also included a quality
management plan, the presence of approved quality
processes and procedures, tools and equipment to perform
quality checks, quality reports and recommendation, and
management support to the quality and compliance team in
putting their recommendation in place. Complaints and
feedback analysis is necessary for better performance and
transparency towards end users and communities.
Therefore, the complaints and feedback analysis has been
reviewed as done by water utilities. This includes
previously conduct “Customer Satisfaction Surveys”, KPIs
baselines, annual targets, current levels, decisions taken by
management and actions taken by the utilities based on
analysis done.

There was no baseline study addressing the accountability
systems existed between water users and governance bodies
for refugee camps and during emergencies. The provided
documents by local organization and agencies have not
discussed the accountability systems at the targeted water
utilities. On the other hand, and based on the available
documents, it has been noticed that there was no focused
study aiming at improving the existing accountability
systems between water utilities and end-users targeted
refugee camps and/during emergencies. Furthermore, the
author could not find any study or proposal for improving
the accountability systems at the water utilities that cover
the proposed model items. Through the stages of the study,
an accountability model has been structured and utilized
through qualitative and quantitative survey methods as well
as through discussion with officials and experts (Fig. 3).
The model consists of five major components:
Organization, Systems, Data, communication and Quality
management. The model was designed for the utilities as a
platform for continuous improvement of the existing
accountability systems.

3.5 Study Limitation
The study limitation includes i) the limited available studies
about the existing accountability systems for Jordan’s water
utilities, ii) lack of information about existing ERP systems
and communication mechanism, iii) time limitation; this
study has been designed for a small size of the population,
and iv) scarcity of data available on the internet or other
free sources about any previous reports discussing the
accountability systems adopted by Jordan’s water utilities.
The list of recommendations and results have been
discussed and developed during the two-day workshop with
expertise who are working in the water sector. The
workshop has been designed for 22 experts to address the
importance of each function of the accountability model for
further action.

© 2022 NSP
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Fig.3: Conceptual diagram of the proposed accountability
model. The model consists of five major components:
Organization, Systems, Data, Communication, and Quality
management. Each component has been designed to be
used in any future e-services development projects.

4.1 Organization and Job role
The results indicated that there was a board/management
committee in the water utilities, where customers and
women have formed 10% of these committees. 75% of the
survey population in the utilities emphasize the importance
of having a regular monitoring program for KPIs for
different business functions involved in delivering services
to customers. However, there is an employed KPI for
monitoring complaints at the utilities in low temporal
resolution like how many problems are solved form the
total calls. While 72% of the surveyed people agreed that
there is an approved organization structure at the water
utilities with role description for each business function
involved in delivering services to customers, they have
suggested reviewing the structure with a better description
of role for each business function in relation to the

Inf. Sci. Lett. 11, No. 5, 1557- 1770 (2022) / http://www.naturalspublishing.com/Journals.asp

delivered services to ensure that they are customer oriented
in emergency cases specifically. 85% of the surveyed
people, excluding women NGOs surveyed people, indicated
that there is a job description for staff involved in
delivering services to the costumer and the staff have a
copy of it. Women NGOs indicated that they have no idea
about the availability of the job description for the utility’s
staff. However, all of the surveyed customers and women
NGOs agreed that they do not have an idea about the
specific roles of the staff and if they are following their job
roles and the announcement of job roles may be improved.
Not only customers and women NGOs, but also the staff at
the water utilities indicated the importance to have a
training to meet Job requirements in relation to CSs and in
communicating with customers during emergencies.
57% of the surveyed people at the water utilities
answered that the emergency/ contingency response plan
need to be improved and activated to secure continuity
services during crises and emergency situations. 70% of the
survey population stated that they do not have an idea about
the presence of an emergency/ contingency plan, while the
rest (30%) indicated that they do not have any idea about
the efficiency of the existing plan. The surveyed population
indicated the importance to establish an emergency
response plan. The results confirmed that crises plan need
to be developed, and deploy an emergency/contingency
response plan for emergency cases and lockdowns, and
allocate required resources for implementation of the
contingency plan including communication tools to
facilitate communication with customers during
emergencies. Train staff on the implementation of the
contingency response plan targeting staff call center, CSs,
front office and operation & maintenance, and conducting
the required rehearsals has shown its importance in the
national scale Table 1.
A Board/ Management committee should be in place to
manage the water utility at the strategic level. Key
stakeholders, such as, customers, women, the private sector
may also be represented in the board. The board/
management committee should be accountable for the
development and approval of the annual business plan and
functional/ departmental management plans incorporating
KPIs, baselines, targets, ... Subsequently, the board/
management committee will monitor and control the utility
performance through the set of KPIs and take necessary
mitigation measures to mitigate deviations in performance.
The board/management should also develop an annual
business plan and a management plan for each business
function; this is important to ensure that performance of
different functional units is monitored and appraised. It is
also recommended to establish a set of customer oriented
KPIs that performance levels in emergency cases for
instance. There was a need for regular monitoring
performance against established KPIs and enforce
mitigations for the lagging KPIs.
The approved organization structure and its different
roles in relation to services provided, such as the front
office/back office arrangements and its lines of
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communication within the water utility and with customers
have been analyzed to identify gaps in the structure. The
functional structure describes the roles of different business
functions (Operation, Maintenance, CSs,) that are involved
directly in delivering services to customers and the
interfaces between them. Update the organization structure
and the role of each business function is essential to insure
that they are customer oriented within the water utilities
during normal and emergency cases. However, training of
staff involved directly in delivering services to customers
on the role of their business functions and interfaces
between them was highly recommended for utilities to
accelerate the response rate during emergency cases.
Governance body and activity based organization
describe the way business functions are organized based on
activities while implementing processes for delivering
services. It has been the case in several utilities in the
country and in the region that customers suffer, and
services interrupted by a sequence of bureaucratic
procedures due to the involvement of several business
functions in delivering a single service. With this
background, the existing processes, interfaces between
different business functions and how each service is
delivered has been studied.
The results indicated the need for water service
providers to i) improve processes or even restructure the
existing organization or processes, so eventually to have, as
much as possible, a one single point (one stop shop) for
delivering each type of services, ii) develop customers
oriented and activity based process and procedures for
different business functions involved in delivering services
to customers (functional managers are the targeted group),
and iii) train the targeted groups of staff involved in
delivering services to customers, on the development and
implementation of the processes and procedures. See Table
1.
The importance of describing roles and responsibilities
of each staff involved in service delivery and the interface
with other staff within and outside the business function has
been investigated at the water utilities. Investigations have
been made to the presence of a job description (approved
by management/ quality & compliance business function)
with each staff involved directly in delivering services to
customers and their understanding & compliance with their
roles. Identifying staff involved directly in delivering
services customers: e.g. Staff from call centers, CSs, front
office and operation & maintenance is highly recommended
with reviewing their existing job description to ensure they
are customer oriented and approved by the competent
authority. Furthermore, train the identified staff on their
roles & responsibilities and perform rehearsals is essential
to secure their full understanding to each step defined in the
employed processes and procedures during emergencies.
See Table 1.
Skills and competencies for a random sample of staff
involved in delivering services to customers was verified
against requirements. This has been measured the capability
of each staff to perform the duties in the most efficient
© 2022 NSP
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manner and in accordance with the requirements stipulated
in the employee’s job description. Based on findings, the
study revealed the importance to i) identify staff involved
directly in delivering services customers, ii) conduct gap
analysis between job requirements and present
competencies, and iii) bridge the gap in skills and
competencies for the different staff involved directly in
delivering services to customers e.g. Staff from call center,
CSs, front office and operation & maintenance. See Table
1.

4.2 Systems and e-services
The majority of the surveyed people (88%) from the
water utilities and customers agreed that there is an existing
Enterprise Resources Planning (ERP) system at the water
utilities. The water utility staff in utilities agreed that such
system was an essential tool to facilitate an integrated and
efficient management of CSs as these systems have limited
modules coverage. 75% of the survey population of the
water utilities (confirmed by qualitative questionnaire)
indicated that there are backup system and IT emergency
team, while all surveyed customers and women NGOs
agreed there was a delay in delivering services during
system outages.
Focused groups stated that water utilities regularly
evaluate the call centers and they have a simple KPI for
monitoring different activities. However, the existing KPIs
measure only the percentage of solving complaints to the
total number of complaints. Surveyed managers
recommended developing and deploying new KPIs to
monitor all activities and regularly display online
performance levels. It has concluded during the survey that
there are no mobile apps used by the water utilities at
governors that are linked to the existing ERP systems to
enable field staff to manage complains, update customer
database and locate complains as well. The same
conclusion is made from customers and women NGOs,
where they have recommended providing accessibility to
customers, enabling them to log in and provide wide
information about their complaints, such as leakage,
pollution, breakages. Moreover, field staff could be
equipped with hand held units to support them in collecting
accurately and to facilitate automatic uploading of
information to the existing ERP system. This result based
on the discussion with managers, experts and customers.
The presence of an ERP system with its different
modules, such as Customer Information System “CIS” and
GIS system, that facilitates an integrated and efficient
management of customer oriented services has been
investigated. The study recommends further improvement
(deployment of new modules...) of the existing system or a
new system. Deploying additional modules (such as
business intelligence, GIS and CIS) to the financial
accounting system and integrate them with the existing
modules to address customer information and management
issue and to facilitate integrated and efficient management
of CSs is highly recommended. Further recommendation
© 2022 NSP
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includes connecting staff and train them on relevant ERP
modules. See Table 2, Point 1.
Backup systems should be made available to support
continuity of services and maintainability/ security of the
systems. The study checked the availability and operability
of backup for different systems in use. However, no action
is taken by the water utilities for improving the existing
Backup systems (Table 2, Point 2). The presence and
performance of call centers that handle and track
customers’ complaints, and investigated functioning,
obstacles and potential improvements has been evaluated
with the provision of collecting feedback from customers
(online assessment, suggestion box) to the water utilities
about level of services and suggestions for improvement of
services.
Assessing the organization, resources and performance
of the existing call centers at the water utilities is highly
recommended action for the human resources business
functions. Further action includes training of staff involved
directly in delivering services to customers (Table 2, point
3). During the investigation of the availability and use of
tracking systems as tools to track activities, e.g. Complaints
handling, field staff movements, while monitoring &
controlling them efficiently and remotely we proposed
improvement to the existing system or propose a new
system. This could be achieved by developing a tracking
system by the board/ management committee to monitor
complaints and field staff (Table 2, point 4). Through
mobile tablets connected remotely to the ERP system, field
staff can use it for i) complaints management, ii) retrieving
and uploading data related to customers, iii) and locating
complaints through GPS.
Deployment of Mobile Application will help in
expediting the transfer of information from field staff to the
ERP system and subsequently to customers. Therefore,
customers will continuously have an updated information
for easy access action during emergencies. The study
investigated the deployment of Mobile Applications and
came with a proposal to enhance or create new application.
The recommended action has included developing on
mobile apps to improve staff efficiency and provide on time
information to staff and customers (Table 2, point 5).
Deployment of Handheld Units/tools will help in
expediting the transfer of information from meter readers to
the ERP system and subsequently to customers. These are
tools supporting field staff in collecting data accurately
with little possibility of human errors. Therefore, customers
will have the billing information updated almost within one
or two days from the time meter reading is taken. Our
recommendations included of deploying handheld units and
integrating them with ERP system to support field staff in
collecting data quickly and accurately. Training of field
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staff
(e.g. Description of each component under organization and respective action should be taken for each targeted group.
Table1:

1

2

3

4

Description/Item

Recommended Actions

Presence of Board/ Management
Committee for the water utility at the
governorate or at the corporate level and if
customers and women are well represented
in the board to ensure that the
accountability is well governed at the top
management level.
Presence of annual management plans
(O&M, customer services, …,etc.)
developed by involving key stakeholders
including customers, and approved by the
board/ management committee
Presence of approved and regularly
monitored performance indicators (KPIs)
for different business functions involved in
delivering services to customers and
mitigations for lagging KPIs
Presence of approved organization
structure with a description of roles for
each business function in relation to
services provided

Regular review of the management structure at the utilities
level and involve customers and women

Develop annual service delivery plan for each business
function

Board/ Management Committee

1. Develop key performance indicators (KPIs) and
establish baselines for the different business functions
particularly KPIs related to customer services.
2. Regularly monitor the performance and ensure having
mitigation actions implemented for the lagging KPIs.
1. Review the existing organization structure and the roles
of each business function to ensure that they are customer
oriented.
2. Establish a Quality & Compliance business function
within the organization.
3. Training of staff involved directly in delivering services
to customers on the roles of their business functions and
interfaces between them.
1. Develop customers oriented and activity based
processes and procedures for the different business
functions involved in delivering services to customers.
2. Training of staff involved directly in delivering services
to customers on the development and implementation of
the processes and procedures.

Board/ Management Committee

Presence of approved processes and
procedures related to customer services,
take into consideration the ‘’Activity
Based Model’’ to secure smooth and
uninterrupted delivery of services

6

Presence of job description (approved by
management/ quality and compliance
business function) for staff involved in
delivering services to customers and if a
copy of the job description is delivered and
explained to each employee.
Training for meeting job requirements in
relation to customer services and in
communicating with customers.

1. Review the existing job descriptions to ensure that they
are customer oriented and approved by the quality and
compliance business function.
2. Training of staff involved directly in delivering services
to customers on their roles.

Presence and efficiency of emergency/
contingency response plan and required
resources to secure continuity of services
during crises and emergency situations.

1. Review/ develop and deploy emergency/ contingency
response plan incorporating required resources to mitigate
impacts.
2. Training of staff and conducting rehearsals on the
implementation of contingency response plan

8

………

Board/ Management Committee

5

7

Targeted Group

1. Conduct gap analysis for job requirements and bridge
the gap in skills and competencies for the different staff
involved directly in delivering services to customers.
2. Training of staff on communicating with customers
(customers management)

1&2. Board/ Management
Committee
3. Staff from call center, customer
services, front office and field
teams

1. Functional managers in
coordination with the Quality &
Compliance business function
2. Functional managers from call
center, customer services, front
office and operation &
maintenance
1. Functional managers in
coordination with the Quality &
Compliance business function
2. Staff from call center, customer
services, front office and operation
& maintenance
1. Human resources business
function in coordination with
functional managers.
2. Staff from call center, customer
services, front office and operation
& maintenance
1. Management board/ committee.
2. Staff from call center, customer
services, front office, operation &
maintenance and communication
& media

© 2022 NSP
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Table 2: Description of Each Component Under System and Respective Actions Should be taken for Each Targeted
Group.
Description/Item
1

Recommended Action

Presence of an efficient ERP system to

1.

facilitates

intelligence, GIS, CIS,..) to the Financial Accounting

management

System (FAS) and integrate them with the existing modules

committee

an

integrated

and

efficient

management of customer services.

Deploy

additional

modules

(such

Targeted Party
as

business

Board/

to address customer information and management issues
and to facilitate integrated and efficient management of
customer

services.

2. Connecting staff and training them on relevant ERP
modules
2

Presence of data back-up system and IT

No action required

emergency team.
3

Availability and performance of the call

1. Assess the organization, resources and performance of

HR

center/s in the governorate

the

function

existing

call

center.

business

2. Train call center staff to promote their skills in
communicating with customers
4

Availability of tracking system as a tool to

Deployment of tracking system to monitor complaints and

Board/

track activities such as complains handling,

field staff

management

field staff movements,…
5

committee

Availability of mobile apps. connected

1. Deployment of mobile apps to improve staff efficiency

Board/

remotely to the ERP system to enable field

and provide on time information to staff and customers.

management

staff in managing complaints, retrieve and

2. Training of field staff on the use of mobile apps.

committee

Deployment of hand held units to support

1. Deployment of handheld units and integrate with the

Board/

field staff in collecting data accurately and

ERP system to support field staff in collecting and

management

to

uploading

committee

upload data related to customers, locating
complaints through GPS, ...etc.
6

facilitate

automatic

transfer

information to the ERP system.

of

quickly

and

accurately.

2. Training of field staff on the use of handheld units

staff (e.g. from call centers, CSs, and from office and
operation and maintenance) on the use of hand held units
are highly recommended and is highly important during
accountability system deployment (Table 2, point 6).

4.3 Data and Supply Estimation
Having an updated and accurate GIS database will improve
the communication process and flow of information
between customers and water utilities during emergency
cases. However, the data will incorporate the necessary
information required for managing CSs, such as:
complaints, billing, consumption rate, the study concluded
that the mechanism for updating the GIS database is a key
during service delivery in emergency cases. 69% of the
survey population indicated the need for regular actions
taken for updating a customer’s database and such actions
are needed to facilitate service improvements for improving
the accountability systems. All surveyed customers and
women
© 2022 NSP
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data

NGOs stated that their information on the water utilities are
not regularly updated. 80% of the surveyed managers in the
targeted areas indicated the importance of establishing
approved and enforced procedures for updating customer’s
data/information. However, during the discussion with
experts there was a suggestion to assess the level of billing
management on regular bases. One of the main findings is
that the surveyed people from the water utilities and
customers agreed that the updated water supply schedule
should be communicated to customers in case of changing
during emergencies for instance. Further, customers believe
that mobile apps, social media, web services can be
efficiently used for communicating the updated water
schedule be a part of upgrading accountability system.
Customer data, including customer contact details, plot
number, building size & dimensions, customer
classification (commercial/ residential). This has been an
old issue with the water utilities, for example the size of
buildings used for calculating wastewater connection fees
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Table 3: Description of Each Component Under data and Resective Actions Should be taken for Each Targeted
Group.

1

Description/Item

Recommended Action

Presence of an efficient ERP system

1. Deploy additional modules (such as business intelligence,

Board/

to

facilitates

an

integrated

Targeted Party

and

GIS, CIS,..) to the Financial Accounting System (FAS) and

management

efficient management of customer

integrate them with the existing modules to address customer

committee

services.

information and management issues and to facilitate integrated
and

efficient

management

of

customer

services.

2. Connecting staff and training them on relevant ERP modules
2

Presence of data back-up system and

No action required

IT emergency team.
3

Availability and performance of the

1. Assess the organization, resources and performance of the

HR

call center/s in the governorate

existing

function

call

center.

business

2. Train call center staff to promote their skills in
communicating with customers
4

Availability of tracking system as a

Deployment of tracking system to monitor complaints and field

Board/

tool to track activities such as

staff

management

complains

handling,

field

staff

committee

movements,…
5

Availability

apps.

1. Deployment of mobile apps to improve staff efficiency and

Board/

connected remotely to the ERP

of

mobile

provide on time information to staff and customers.

management

system to enable field staff in

2. Training of field staff on the use of mobile apps.

committee

Deployment of hand held units to

1. Deployment of handheld units and integrate with the ERP

Board/

support field staff in collecting data

system to support field staff in collecting and uploading data

management

accurately and to facilitate automatic

quickly

committee

transfer of information to the ERP

2. Training of field staff on the use of handheld units

managing complaints, retrieve and
upload data related to customers,
locating complaints through GPS,
...etc.
6

and

accurately.

system.

which is changing with no updates in the customer’s record,
leading to a loss in revenues. The study reviewed the
process and regularity of updating customers’ information
and based on findings proposed the improvement or
development of a new process. Developing and deploying
procedures to ensure continuous updating customers’
data/information is a highly recommended action to CS
business function at the water utilities in coordinating with
the IT and quality and compliance business functions
(Table 3. Point 3). It has recommended conducting
comprehensive asset survey and update GIS database.
It is not uncommon to have old records of customers
with no updates leading to huge error in billing (estimation
of consumption) and consequently impacting customer
satisfaction and utility revenues. The study investigated the
accuracy of the billing information and the procedure put in
place to support a sustainable updating process and proper
handling of bill objections, which should be resolved
correctly and quickly.

Billing information includes water meter number, meter
reading history, bill objections, and payments. Reviewing
all process and procedures related to billing management,
including bills objections is highly recommended to CSs
business function at the water utilities in coordinating with
the IT and quality and compliance business functions
(Table 3, point 4). Water supply in the utilities is not
continuous and the water supply schedule is frequently
changing. Such changes have to reach customers at the
right time and in the right way to secure transparency with
customers. Therefore, the study reviewed the process
followed to announce the water supply schedule and its
updates through the ERP/ Website/ public media, SMS
messages during emergency shutdowns and other eservices. However, it is strongly recommended to operation
and monitoring business function at the water utilities in
coordinating with the IT and quality and compliance
business functions developing and deploying a procedure to
ensure continuous updating of the water supply schedule
© 2022 NSP
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and facilitate its communication to customers/ online
accessibility at all times. Table 3, point 5.

4.4 Communication and Feedback Analysis
It has been proposed to improve or develop procedures to
achieve better performance and transparency for analyzing
feedback and complaints during emergencies. The
following actions have been recommended: i) developing
and deploying a mechanism for customers’ feedback
analysis to secure buying from customers in the service
delivery process and its continuous improvement, ii)
training of staff on the implementation of the customers’
feedback analysis and continuous improvement process, iii)
filling in form in order to receive the services, and iv)
online and self-assessment techniques, like those cheap
instruments that take the satisfaction and suggestions from
customers at the company facility. However, customers
indicated the importance of having a systematic feedback
mechanism and or easy access feedback methodology that
covering broad customer samples, e.g. women, employee,
etc. However, it has been recommended that the water
utilities could use proper equipment, web services,
multilingual voice calls to reach most of customers and get
their feedback and services assessment.
The study investigated the presence of a communication
plan that facilitates communication with customers during
normal and emergency situations. Based on the findings,
the communication plan should include, but not limited, to
stakeholders, targeted audience, Organization and human
resources, Communication methods, Risk assessment, and
Required budgets. This study indicated the communication
management plan at the water utilities may be reviewed and
activated taking into account communication with
customers, external and internal stakeholders during
emergency. The further recommendation includes a training
program for the staff involved in implementation of the
communication plan. The training should include class
training and rehearsal. Table 4, point 1. We investigated the
provision of communication that facilitates feedback from
end-users to the service provider about the level of services
and their comments/ suggestions for service improvement.
It has also tracked the course of actions taken while
considering
such
comments/
suggestions
until
communicated back to the customers. However, developing
and deploying a mechanism for customer feedback analysis
to secure buying from customers in the service delivery
process and its continuous improvement. The staff involved
in CSs may trained on the implementation of customer
feedback analysis and continuous improvement process.
Table 4, point 2. The recommendation has directed to the
management committee, CS, and Quality and compliance
business functions for enforcing regular analysis of
customers’
feedback
and
presenting
to
the
board/management committee to reinforce service
improvement measures. This should reflect the tools made
available to communicate with the targeted customers,
© 2022 NSP
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which are mostly required for managing complaints and in
both directions. The study investigated existing means of
communication with customers, particularly customers with
special needs and other foreigner speakers, and
recommended improvements or implementation of new
communication means. Developing and deploying a plan
for communication with customers is highly recommended
action. The further recommendation includes training
concerned staff on the implementation of different
communication methods. Table 4, point 4. The availability
and efficiency of the existing communication means have
been investigated. These communication tools, such as:
landlines/ Cell phones/ SMS/ social media are used in both
directions for managing customers’ services (new
connections, billing issues, payments, distribution schedule,
supply interruptions, etc.). The investigation also addressed
the presence of a contact list incorporating hotlines and
other important contact information. Conducting surveys to
the employed communication means by the organization
and identification of additional communication means may
facilitate better communication with customers and is
highly recommended. Further actions should include
developing and deploying procedures for regularly updating
the contact list. Table 4, points 4 and 5.
Customers can process own services on their web
account remotely through e-services under my profile, such
as:
My bill,
Water schedule,
Complaints management,
Object bill
The existing services have been reviewed and studied
the development of the existing system or proposed a new
system that can facilitate improved customer e-services.
The study also considered the presence of online
assessment techniques for the delivered services. This study
came with a number of individual and combined
recommended actions directed to board/management
committee, customers and CSs and IT business functions
for: reviewing and expanding the existing e-services to
facilitate better communication with different stakeholders,
Encouraging customers to use available e-services, and
Conducting shared training program for utility staff and
targeted groups, such as women NGOs on the e-services.

4.5 Quality Management and Tracking
System
72% of the surveyed population of the staff from water
utilities indicated that there is a good quality and
compliance organization within the water utilities’
structure. Surveyed customers and women NGOs felt that
quality and compliance organization and the services may
be improved. There was consensus that the quality
management model for monitoring and assessing CS
processes,
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Table 4: Description of Each Component Under communication
Targeted Group.
Description/Item

1

Presence

of

an

and
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Resective Actions Should be taken for Each

Recommended Action

approved

1.

Review

and

activate

annual

Targeted Party

communication

communication management plan

management plan. This should take into consideration

that facilitates communication with

communication with customers, external and internal

different types of customers

stakeholders during normal and emergency situations.

Board/

management

committee

2. Training of staff involved in implementation of the
communication plan. This should include class training
and rehearsals.
2

Presence

of

a

mechanism

for

customer feedback analysis.

1. Develop and deploy a mechanism for customers’

Board/

feedback analysis to secure buying from customers in the

committee

management

service delivery process and its continuous improvement
2. Training of staff on the implementation of the customers
feedback analysis and continuous improvement process
3

4

Level of actions taken by the

Enforce regular analysis of customers’ feedback and

Board/

organization to analyses customers

presenting to the board/ management committee to

committee, CS, Quality

feedback

reinforce service improvement measures.

& Compliance

1. Develop and deploy a plan for communication with

1&2.

facilities for communicating with

customers.

board/

targeted customers which are mostly

2. Provide required resources for the deployment of the

3.

required for managing complaints

communication

management team

Presence

of

communication

plan

management

Management
committee
Communication

3. Train concerned staff on the implementation of different
communication methods.
5

6

Communication means deployed by

Conduct survey to the employed communication means

Management

the

media,

put in place by the organization and identify & deploy

committee

SMS, landlines, cell phones, E-

additional communication means that could facilitate

Communication

services,..)

better communication with customers.

management team

organization

(social

Developing

and

updated

stakeholders/customers

contact

maintaining

an

list

to

facilitate

communication

with

customers

during

and

emergency

normal

board/
and

1. Develop a stakeholders/ customers' contact list for key

Customer

stakeholders

business function

to

be

made

readily

available.

services

2. Develop and deploy a procedure for the contact list
regular updates.

situations
7

Availability

of

Review the number and distribution of the existing

Board/

customers services centers present in

and

distribution

customer service centers in the governorate. The utility

committee

the governorate

should consider establishment of new service centers to

management

enhance services and facilitate better communication with
customers
8

Level of E-services provided by the

1. Review and expand the existing E-services to facilitate

Customers and customer

water utility to facilitate improved

better

service & IT business

services and communication with

2.Encourage customers to use available E-services.

customers

3. Conduct shared training programs for Utility staff and

communication

with

different

stakeholders’

functions

targeted groups, such as women NGOs on the E-services.

© 2022 NSP
Natural Sciences Publishing Cor.

1768

Z. Alshboul: Water Accountability Model under …

Table 5: Description of each component under quality management and respective actions should be taken.
Description/ Item

Recommended Action

Targeted Party

1

Build a Quality & Compliance
business function within the utility
organization
to
support
the
management for improving services

Board/
management
committee, Quality &
Compliance and HR
business function

2

Presence and deployment of quality
management model to support
continuous improvement process.

3

Deployment
of
performance
indicators to measure the efficiency
of employees in communicating
with customers

1. Revise the utility organization to incorporate "Quality &
Compliance business function "which should preferably be
reporting to the management board/ committee.
2. Develop the scope for the Quality & Compliance business
function which should include the development and
monitoring of performance indicators.
1. Develop and deploy a quality management model to
support the utility in its continuous improvement process.
2. Training of concerned staff (management level) on the
development and deployment of the quality management
model.
1. Develop performance indicators (KPIs) for communication
with customers and set its baselines and annual targets.
2. Revise the utility incentive scheme to link with these new
KPIs

4

Conducting quality checks on the
utility data updates.

Board/
management
committee, Quality &
Compliance and HR
business functions

5

Presence of a robust tracking
system that enables the utility to
track customer complaints
Mechanism put in place by the
organization
for
conducting
complaints and feedback analysis.

1. Develop and deploy procedures for conducting quality
checks
on
the
utility
database
updates.
2. Present to the board/ management committee results of
quality checks and implement decisions taken to secure
compliance of the different parties with the updates.
Develop and deploy a tracking system for tracking
customers’ complaints.
1. Develop and deploy a mechanism for customers feedback
analysis to secure buying from customers in the service
delivery process and its continuous improvement
2. Training of staff on the implementation of the customers
feedback analysis and continuous improvement process

CS, O&M, Quality &
Compliance business
functions

6

flow of information, and other customers’ related
actions in the surveyed areas (e.g. CSs KPIs) is essential in
the accountability processes. However, 85% of the
surveyed utility staff indicated that such model exists for
many activities in their organization, e.g. the financial
accounting system, but not for supporting continuous
improvement of CSs. This quality management model will
indirectly support continuous service improvement
processes by linking a variety of database through specific
model/s for instance.
All people involved in this study consensus that KPIs
that measuring the efficiency of employees in
communicating with customers need to be improved. Both
customers and water utilities agreed that KPIs would
improve the utilities’ accountability and contributing to
accelerating the response time for many actions e.g. during
crises. 90% of the surveyed population indicated that
quality checks conducted on customers’ data updates are
helping supply services. This point has linked with
customers’ data updating process that discussed earlier.
81% of the surveyed population indicated that a robust
tracking system, that enables the utility to track customer
complaints, requests, inquiries, will improve the response
plans during supply fail for instance.
Developing the scope of the quality and compliance
business functions that should include the development and
monitoring of performance indicators should be considered
© 2022 NSP
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Board/
management
committee and Quality
and
Compliance
business function
Board/
management
committee, Quality &
Compliance and HR
business functions

CS, IT, O&M

in any accountability model. Table 5, point 1. Tracking of
update actions will secure accuracy of the water utility
database and continues updating that has strong impact on
the level of services and subsequently customers'
satisfaction. Therefore, we collected and analyzed samples
of quality checks conducted by the Quality team and
investigated the regularity and accuracy of different updates
(customer information, GIS database). Developing and
deploying procedures for conducting quality checks on the
utility database updates was highly recommended. See
Table 5, point 4. Managing customers’ complaints are of
great importance to water utilities. Therefore, the study
reviewed the system put in place to track complaints
(complaint management system, dashboards, KPIs) and the
escalation mechanism of priority/ delayed complaints
employed by the utilities. However, developing and
deploying a tracking system for tracking customers’
complaints is highly recommended action to CS, IT and
operation and maintenance (O&M) business functions. See
Table 5, point 5.

5 Conclusions
This study proposed an accountability system for
improving water services during emergency cases. The
model consists of five major items: Organization, System,
Data, Communication, and quality management. Each item
under the presented accountability model has been
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discussed in order to improve services and data
accessibility and update. This study investigated whether
the existing accountability systems at the water utilities
have the items listed in the proposed accountability model
and if the staff are well trained to meet the model’s
requirements in normal and emergency cases.
Recommended actions and targeted groups are determined
based on FGD and interviews. The study defined the areas
of training and the job roles which must be identified in the
job description of staff working in CS in the water sector.
Based on the results, the priority of taking action has also
listed based on the empirical relationship of criticality and
frequently with priority, where:
The results came up with two paths of recommendation
based on the targeted pillars of the accountability model.
The first is improving data and services provided to
customers that highlighted the importance of improving the
existing KPIs of different processes of CSs. The
interviewed people indicated that the existing organization
structure and the role of each business function need to be
improved to ensure that they are customer oriented.
Deployment of tracking system, geographic information,
data update, and feedback analysis need to be integrated
with e-tools for instance using IoT in the water sector. The
second is improving facilities, tools and workers of the
water utilities. The improvement may consider training in
delivering services, IoT in process management, regular
data analysis of complaints, improving communication
tools and mechanisms. This path consists of
recommendation in expanding e-services to facilitate better
communication with different stakeholders, tracking
complaints and community needs during emergencies.
Further researches are needed to develop and deploy quality
management model to support the utility in its continuous
improvement process.
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